Primary cutaneous B-cell lymphomas (PCBCLs) are a distinct group of primary cutaneous lymphomas with few and conflicting data on their prognostic factors.
INTRODUCTION
The term primary cutaneous B-cell lymphoma (PCBCL) was introduced in the early 1990s to identify a heterogeneous group of lymphoproliferative disorders with distinctive clinical features characterized by a clonal proliferation of B lymphocytes primarily involving the skin. [1] [2] [3] [4] Controversy developed about the classification system to be used for clinical purposes. In fact, both the Revised European-American Lymphoma 5 and the WHO 6 classifications for nonHodgkin's lymphomas do not deal specifically with cutaneous lymphoma, even if they can be adapted to include most of the entities primarily involving the skin. Conversely, the European Organisation for Research and Treatment of Cancer (EORTC) 7 classification, which has been tailored specifically to cutaneous lymphoma, identifies three major groups of PCBCL: follicle center cell lymphoma, immunocytoma/marginal zone lymphoma, and the large B-cell lymphoma (LBCL) of the leg. The proposed WHO-EORTC classification 8 recognizes four main types: (1) primary cutaneous marginal-zone B-cell lymphoma (MZL; primary cutaneous plasmacytoma, which is exceedingly rare and overlaps with primary cutaneous MZL, is included in this spectrum); (2) primary cutaneous follicle center lymphoma (FCL); (3) primary cutaneous diffuse large B-cell lymphoma (DLBCL) , leg type; and (4) primary cutaneous diffuse large B-cell lymphoma, other.
It is well known that PCBCL generally is associated with a favorable prognosis, with good response rates to radiotherapy and chemotherapy. However, the relapse rate varies widely between 25% to 68% according to the different studies. [9] [10] [11] [12] [13] [14] Herein, we report a large retrospective Italian multicenter cohort study of 467 PCBCL patients, collected from the groups participating in the Italian Study Group for Cutaneous Lymphomas (GILC) and followed up over 24 years. The main objective of the present study was to identify, by means of multivariate analyses, the main clinicopathologic parameters with independent values relating to disease-free survival (DFS) and overall survival (OS).
PATIENTS AND METHODS

Patient Selection
A retrospective review of clinical data on PCBCL patients seen during a period of 24 years in 11 Italian centers (GILC) from 1980 to 2003 was performed. PCLBL was defined as a B-cell lymphoma presenting in the skin with no evidence of extracutaneous spread within 6 months after diagnosis. Staging procedures at first diagnosis included brain, chest, and abdomen computed tomography scan, upper digestive tract and nasopharynx endoscopies, and bone marrow biopsy. Lymph node biopsy was performed in the presence of clinically detectable adenopathies. The medical records were reviewed for presentation, staging evaluation, treatment, recurrence, and status at last follow-up. A total of 543 patients were identified, among whom 76 patients were excluded. The 467 patients included in this study had complete and carefully compiled clinical information together with a pathologic diagnosis including immunohistochemistry. The follow-up time ranged from 1 to 24 years (median, 12.5 years).
Histopathology
All of the patients were reclassified according to the WHO-EORTC classification. 8 The histopathologic reclassification was performed on the basis of the reports of the responsible (dermato)pathologist for each center, taking into account both the original histologic diagnosis and the immunophenotypic data. No independent review process of the histologic slides was performed. The categorization of the patients, according to the WHO-EORTC classification, 8 was performed converting the original diagnoses into the categories of the new scheme. This was considered possible and accurate because all contributing centers had classified their patients using the Kiel classification 15 between 1980 and 1996, and both the Kiel and the EORTC 7 classifications between 1997 and 2003, and had performed (at the time of diagnosis or subsequently, on inclusion of the patients in the database of the GILC) a comprehensive immunophenotypic analysis, with special reference to lineage markers (CD20, CD79a, CD3), light chain (both on paraffin-imbedded and frozen material), and CD23, bcl-2, bcl-6, and CD10 expression.
Specifically, the Kiel categories immunocytoma, plasmacytoma, monocytoid B-cell lymphoma/marginal zone cell lymphoma/low-grade malignant B-cell lymphoma of mucosa-associated lymphoid tissue type, and the EORTC categories marginal zone lymphoma/immunocytoma and plasmacytoma were included in the WHO-EORTC group MZL. The patients included in the EORTC category follicle center cell lymphoma were considered to represent bona fide FCL according to the WHO-EORTC scheme only if the pathologic diagnosis according to the Kiel classification was centroblastic-centrocytic lymphoma (including follicular, follicular and diffuse, and diffuse subtypes) or centroblastic lymphoma, multilobated subtype. Conversely, if the Kiel category was centroblastic lymphoma (excluding the multilobated subtype) or immunoblastic lymphoma, these patients were included in the WHO-EORTC group DLBCL, leg type. Finally, patients were included in the WHO-EORTC group DLBCL, leg type, if they were diagnosed with LBCL of the leg (according to EORTC classification 1997), or centroblastic lymphoma-excluding the multilobated subtype-or immunoblastic lymphoma (according to the Kiel classification). Those diagnosed with centroblastic lymphoma, multilobated subtype (according to the Kiel classification), were otherwise included in the WHO-EORTC group FCL. Finally, three patients originally classified as Tcell-rich B-cell lymphoma, plasmablastic lymphoma, and intravascular LBCL were included in the WHO-EORTC group DLBCL, other.
Response Criteria and Statistical Analysis
Complete response (CR) and partial response (PR) were defined according to international criteria. 16 Anything less than PR was considered as no response.
The hazard functions were used to evaluate the incidence of relapses. The hazard of relapse was defined as the probability per time unit that a patient, who was disease free at the beginning of the respective interval, will experience relapse in that interval. It was computed as the number of recurrences per time units in the respective interval, divided by the number of disease-free patients entering the same time interval. The time intervals selected were yearly up to 15 years from the date of complete clinical response.
The primary end points for both univariate and multivariate analyses were DFS and OS. DFS was calculated as the time elapsed from complete clinical response (CCR) to the first-line therapy to the date of recurrence or last disease-free follow-up visit; only patients who achieved a CCR following the first treatment were included. The disease recurrence in patients with CCR was defined as the development of new cutaneous and/or extracutaneous sites of involvement confirmed histologic analysis. OS was established from diagnosis to time of death or last known date alive; all deaths were counted as events. Time to progression (TTP) was calculated as the time elapsed from diagnosis to the date of relapse (for responding patients), progression (for nonresponding patients), or last disease-free follow-up visit. The parameters included in the univariate analysis model were patient sex and age at first diagnosis, extent of cutaneous involvement (single v regional v disseminated), site of cutaneous lesions, classification according WHO-EORTC, 8 and first-line therapy (surgery v radiotherapy v chemotherapy).
Life-table estimates of survival were derived by the Kaplan-Meier method 17 and compared statistically using the stratified log-rank test of Mantel.
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The multivariate DFS and OS analyses, stratified for patient age at first diagnosis, were performed using the Cox proportional hazards regression model, with a stepwise selection of the significant variables. The two assumptions of the Cox proportional hazards model 19 were tested. All of the parameters introduced in the multivariate analysis (patient sex, site and extent of cutaneous lesions, WHO-EORTC diagnosis, and first-line treatment) were categoric.
RESULTS
Clinicopathologic Features at Diagnosis
The study population included 467 CBCL patients diagnosed from 1980 to 2003. There was a sharp increase in the incidence of new patients diagnosed: from 109 in the decade 1980 to 1990 up to 291 in the decade 1990 to 2000.
Patients' clinicopathologic characteristics at diagnosis are listed in Table 1 according to the different histologic subsets. Patients with DLBCL, leg type, shared different clinical features compared with the other subtypes, including a significantly older age at diagnosis (median age, 70 v 55 years in MZL and 70 v 51 years in FCL patients; P Ͻ .001, Kruskal-Wallis test) and a higher incidence of regional and/or disseminated cutaneous involvement (only 33.3% of patients with a single cutaneous lesion; P Ͻ .001).
Therapeutic Approaches, Response to Treatment, and Relapse Rate
Radiotherapy was performed as a rule in the presence of single or regional cutaneous lesions, whereas chemotherapy was mostly reserved for patients with DLBCL, leg type, and/or disseminated cutaneous involvement. The total dose of radiotherapy administered per patient varied between 35 and 45 Gy; more than one radiotherapy field was required in 94 (38.4%) of 245 patients because of the presence of multifocal lesions. Conversely, chemotherapy (usually a standard cyclophosphamide, doxorubicin, vincristine, and prednisone, or similar regimen) was the treatment of choice in 39.2% of DLBCL, leg type, versus only 23.1% of FCL/ MZL patients. In 106 patients (22.7%) who showed a single and small cutaneous lesion, only a surgical excisional biopsy was performed; surgery alone was performed in 24.7% of FCL/MZL versus only 5.9% of patients with DLBCL, leg type (P Ͻ .001). Tables 1 and 2 summarize the treatment results according to the different therapeutic approaches and clinicopathologic subtypes. Globally, 429 patients (91.9%) achieved a CR after the first treatment. After a median follow-up of 12.5 years, a disease relapse occurred in 46.7% of the CR patients, with 23% experiencing two or more relapses. The trend in the hazard of relapse was characterized by high Abbreviations: PCBCL, primary cutaneous B-cell lymphoma; MZL, marginal-zone B-cell lymphoma; FCL, follicle center lymphoma; DLBCL, diffuse large B-cell lymphoma; CR, complete response.
‫ء‬
These patients showed lower limb lesions associated with disseminated cutaneous involvement of other body sites. Abbreviations: CR, complete response; RT, radiotherapy; CT, chemotherapy; RR, relapse rate; MZL, marginal-zone B-cell lymphoma; FCL, follicle center lymphoma; DLBCL, diffuse large B-cell lymphoma.
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values in the first year (15.2%), followed by a progressive decrease down to 5.7% in the fourth year. Patients disease-free after 4 years from the date of first response maintained thereafter a risk of relapse between 1.4% and 6.4% beyond even a 10-year follow-up period (Fig 1) . Disease relapse was confined to the skin in the vast majority of patients (90.2%). An extracutaneous involvement was observed in 42 patients (mainly to lymph nodes, bone marrow, spleen, lung, and GI tract); in 28 of these 42 patients, extracutaneous involvement was associated with cutaneous lesions. Only 14 (2.9%) of 467 patients experienced an exclusively extracutaneous disease progression. The mean time until extracutaneous dissemination was 1.6 years (range, 7 months to 13.9 years).
According to the clinicopathologic subtypes identified in the WHO-EORTC classification, MZL and FCL patients shared a similar disease course in terms of CCR rate (91% to 95%), relapse rate (44% to 46%), and extracutaneous spreading (6% to 11%; Table 1 ). Conversely, patients with DLBCL, leg type, were characterized by statistically significant lower CCR rates (82.3%; P ϭ .02), higher incidence of multiple relapses (more than 40% of patients with two or more; P ϭ .013), shorter TTP rates (5-year TTP, 46% v 57%; P ϭ .039; Fig  2A) and a 1.85-fold higher incidence of extracutaneous spreading (16.7% v 9% in MZL/FCL). Regarding the overall relapse rate, LBCL, leg type, showed higher percentage values (54.8%) than MZL/FCL (44.4% and 46.5%, respectively), but the difference was not statistically significant. A higher relapse rate in DLBCL, leg type, was confirmed both for patients with single or regional lesions treated with radiotherapy and for patients with disseminated cutaneous involvement undergoing chemotherapy as first-line treatment (Table 2) . Interestingly, the relapse rate of MZL and FCL patients treated with surgery alone was similar to that of patients treated with radiotherapy. No clinical benefits were demonstrated in patients undergoing multimodality treatments with respect to patients treated with chemotherapy alone.
Univariate and Multivariate Analysis of DFS and OS
The 5-and 10-year OS rates were 94% and 85% for all patients, respectively (Fig 2B) , whereas the 5-and 10-year DFS rates were 55% and 43%, respectively (Fig 2C) . Notably, despite the low aggressiveness of the disease and the favorable prognosis, a plateau in both OS and DFS curves was not reached before the 15th year.
The results of the univariate analyses of OS and DFS are summarized in Table 3 . The clinicopathologic diagnosis was significantly associated to the OS: patients with MZL or FCL showed a statistically significant higher OS (5-year OS, 96.6% and 96.1%, respectively) as compared with DLBCL, leg type (5-year, 73.1%; P Ͻ .0001; Fig 2D) . Other variables statistically associated with an unfavorable prognostic 
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The DFS of CR patients after the first-line treatment was influenced only by the extent of cutaneous involvement at the first diagnosis (Fig 2E) . Patients with a single cutaneous lesion showed a significantly longer DFS than patients with regional or disseminated cutaneous lesions (5-year DFS, 64% v 43%). No difference in the DFS was found according to the WHO-EORTC classification or according to first-line treatment.
The OS differences according to the age at first diagnosis led us to stratify patients for this variable in the multivariate analysis ( Table 4) . The only variable with independent prognostic significance on the OS was the clinicopathologic diagnosis according to the WHO-EORTC classification (patients with DLBCL, leg type, showed a significantly worse prognosis than those patients with MZL/FCL; P Ͻ .001). The only variable with an independent prognostic relevance on DFS was the presence of a single cutaneous lesion (P ϭ .001). According to both the WHO-EORTC classification and extent of cutaneous involvement, the DFS of MZL/FCL patients with a single lesion was significantly higher than that of patients with regional/disseminated lesions and the same histology (5-year DFS, 62% v 44%; P ϭ .0002); conversely, no DFS difference were found according to the extent of cutaneous involvement in patients with DLBCL, leg type (5-year, 55% for single v 44% for regional/disseminated lesions).
The OS of MZL/FCL patients with a single lesion was significantly higher than that of patients with regional/disseminated lesions and the same histology (5-year OS, 97% v 85%; P ϭ .0026); conversely, the difference between single and regional/disseminated cutaneous involvement in patients with DLBCL, leg type (5-year OS, 79% for single v 67% for regional/disseminated lesions), was only of borderline significance (P ϭ .06). 
‫ء‬
Includes only patients with a single cutaneous lesion or involvement of a single body site. Abbreviations: OS, overall survival; DFS, disease-free survival; DLBCL, primary cutaneous diffuse large B-cell lymphoma.
DISCUSSION
To our knowledge, this article presents the largest series of PCBCL patients ever published in literature, with data collected during a 24-year period. All of the patients were reclassified according to the WHO-EORTC classification.
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From a clinical point of view, the main findings of our study are as follows. First, our results confirm the good overall prognosis of PCBCL, with a 10-year OS rate of 85%, a 92% CCR rate after the first treatment, and a low tendency to extracutaneous spread (9.8%). However, nearly half of the patients experienced relapse after the first treatment (46.7%), and 23.8% experienced two or more relapses during the follow-up. The disease relapse was nearly always confined to the skin. Few patients developed an extracutaneous involvement; in most cases, this associated with a concomitant cutaneous relapse. The DFS was 55% at 5 years and 43% at 10 years. Although the higher incidence of relapses was observed in the first 4 years, a constant 2% to 6% risk of relapse was observed even beyond 10 years, and the DFS curve shows a plateau only after 15 years from the date of response.
Second, our results confirm the clinical usefulness of the WHO-EORTC classification, which basically divides PCBCL patients into two main groups, characterized by significant clinicopathologic and prognostic differences: the MZL/FCL group and DLBCL, leg type, group. Willemze et al 2 reported a uniquely poor prognosis associated with DLBCL localized to the lower limbs. The previous largest series, reported by Grange et al, 12 analyzed 145 patients and the multivariate analysis found the EORTC classification and generalized versus localized disease to correlate with disease-specific survival. Others also identified an elevated lactate dehydrogenase, 20 disseminated cutaneous disease, 21,22 and extracutaneous progression 23 as adverse prognostic factors. All of these studies analyzed fewer than 60 patients. Among biologic prognostic factors, bcl-2 expression was significantly related to death from lymphoma in univariate and multivariate analysis. 14 The results of our study clearly show that the clinicopathologic diagnosis is the most relevant prognostic factor in PCBCL patients. In fact, the multivariate analysis (stratified for age to avoid the biases linked to the lymphoma-unrelated deaths in elderly patients) identified DLBCL, leg type, as the only unfavorable prognostic factor with independent value on OS. The worse prognosis of DLBCL, leg type, is dependent on a series of factors, namely lower CCR rates, higher incidence of multiple relapses, shorter TTP, and more frequent extracutaneous spreading. On the other hand, the overall relapse rate of DLBCL, leg type, was only slightly higher than that of MZL/FCL, and no significant DFS differences were found according to the WHO-EORTC diagnosis. The only variable with independent value on DFS was the extent of cutaneous involvement. Therefore, the risk of relapse after the achievement of CCR is independent from the treatment used to obtain the response and significantly lower in patients with a single cutaneous lesion than in patients with either regional or disseminated cutaneous involvement.
Regarding therapy, polychemotherapy was usually carried out as first-line treatment in the presence of multiple cutaneous lesions untreatable by radiotherapy, or in patients with unfavorable clinicopathologic diagnosis; this explains the lower CCR rates and OS of patients treated with polychemotherapy as compared with those treated with radiotherapy. To confirm the favorable biologic behavior of PCBCLs, it is notable that the relapse rate of patients treated with surgery alone was similar to that of radiotherapy: if confirmed, this finding would mean that there is no need to perform a radiation treatment after a macroscopically complete surgical excision. Conversely, the similar DFS and OS of patients with regional and disseminated cutaneous involvement suggests the potential need of controlled studies comparing radiotherapy versus chemotherapy in these patients. Finally, the worse prognosis of DLBCL, leg type, and the high relapse rate of patients not only with regional/disseminated but also single cutaneous lesions, clearly suggests that multimodality treatments and new therapeutic strategies have to be planned. In this view, the role of rituximab in PCBCL management remains to be clarified. In this series, rituximab alone or rituximab in association with chemotherapy was administered to fewer than 20 patients, predominantly in the presence of relapsed/refractory disease after standard radiotherapy or chemotherapy. Despite the favorable results obtained (data not shown), the retrospective and nonrandomized setting of this study, together with the low number of patients treated, does not allow us to ascertain its potential clinical activity.
In conclusion, our study indicates and confirms, on a large series of patients, that the WHO-EORTC classification and the extent of cutaneous involvement at the time of diagnosis are the two more relevant and statistically significant prognostic factors in PCBCL. These data can be taken reasonably as the clinical background for an appropriate management (treatment and follow-up) strategy.
